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In-situ Measurement by Using a Measurement-Fused Machining System

Yusuke KOIKE, Daisuke KONO, Atsushi MATSUBARA and Iwao YAMAJI

A calibration method is proposed to compensate the measurement error in in-situ measurement using

non-contact probes. In the measurement with a measurement-fused machining system, a displacement for

calibration is measured with the probes for reference and profile measurement to calibrate the profile probe

according to the reference probe. In this paper, the proposed method is used to compensate the measurement

error of a triangular surveying type laser displacement sensor caused by tilting of the measuring surface.

The experimental result shows that the error is decreased from 0.9 um to 0.5 pm with the method.

Key words: tool motion, workpiece profile, in-situ measurement, measurement-fused machining system,

triangular surveying type laser displacement sensor
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Fig.2 Schematic view of experimental setup
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Tablel Major specifications of triangular surveying type laser
displacement sensor used in the experiment

Setting mode Specular reflection

Reference distance 8 mm

Measurement range +1lmm

Spot diameter at reference distance 20 um (True circle)

Resolution 10 nm
Angle between incident light 90°
and reflected light
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P | o Around X-axis
L] R A | ®  Around Y-axis [

'""o"o"o*ti&*afo**o**:fi:*i.ro*o*o*tzro*cro""~

| | om |
T et 1 I S
-10 -5 0 5 10
Tilt angle degree

Magnification ratio
=

Fig.3 Relationship between mean value of magnification
ratio and tilt angle of the measuring surface
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Fig.4 Schematic view of in-situ measuring system
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Table2 Experimental conditions

Material Single Crystal Diamond
. Nose radius 0.2 mm
Cutting tool
Rake angle 0°
Relief angle 7°
Workpiece Electroless Plated Nickel
Feed rate 3000 mm/min
Pick feed 50 pm
Machined Total amplitude 2 um
profile Wavelength 1.5mm ~ 0.5 mm
Sinusoidal Total amplitude % um
profile for 24
calibration Wavelength A, 2 mm
Sampling frequency 5 kHz

Magnification:X500
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Fig.5 Cutting edge and machined surface
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Fig.6 Schematic view of laser displacement sensor and
machined surface
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